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AD ------------- Accession 

Springfield Armory, Springfield, Ma3s. 
NONDE:S'illUCTIVE INSPECTION OF RECEIVERS FOR 7. 62NM M14 RIFLE 
BY ELECTROt1AGNEpC 1-lET!!ODS, by R. D. Korytoski, H. P. Hatch, 
and E, H, Abbe, Tech Report SA~TR19-1505, 6 Apr 61, _f?Q__ pp 
incl. illus, Ord Proj - Industrial Preparedness Measure, 

Limited distribution due to coding, 

Studi.e:'! ~:ere made of various methods to develop a nondestruc­
tive test method for tlegregating receivers made from materials 
other than the specified resulphurized 8620H steel. Electro­
magnetic tests, distribution studies, spectrographic results, 
and met:>_llurgical examinations of hardness and microstructure 
were made, The electromagnetic method gave excellent cor­
relation with spectrographic results. Electromagnet:ic test 
method was reconuueuded to segregate receivers made from 
materials other than the specified resulphurized 8620H steel. 
Test procedures are described, and results di.se:us>~t:d, 

FOR READER'S USE - DG NOT REMOVE 

LTNCLASSIFIED 

1. Nondestuctive 
testing 

2. Electromagnetic 
test methods 

3. Receiver, Ml4 
7.62mm 
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SUBJECT 

Inspection o£ Receivexs for 7.62MM Ml4 Rifle by Electromagnetic 
Hat-hods 

OBJECT 

To de,,c;kp A nondestructive test method for segregating re­
r:-:t·:JE•.:·s mac!e from matr;rials other than the .. ~~cified resulphtlrized 
i.it.:::on steel~ 

:che sepn,;;ati..on of mixed steels and the heat- treat variations 
J.n r:~cc:i,le:·:: made from specified .resulphurized 8620H material were 
c:i~udied,. !nectromagnetic tests, 'distribution studies, spectro­
eraphte :c·esul ts, and metallurgical examinations of hardness and 
microstructure to correlate test results are discussed, 

CONCLUSIONS 

An eJ.pch~,~magnet:ic test method was developed which success­
;:ul:Ly .segregated ·receivers made from spurious steels, The correla­
tion of the test method wilh spectrographic results was excellent. 

2. Distribution studies of receivers made from specified materials\. 
indicated a Hide range in·readings caused by variations in th« heat­
t:x·eat: pj·;:reess., 

J.~ .. \ tc:st instrument range of ~40 to +40 was established for 
acceptance of receivers made from resulphurized 8620H material based 
on the studies made. ReceiveJS of high nickel alloy material gave 
a minus off-scale reading; receivers made of 1330 steel gave plus 85 
to plus off-scale readings. 

L}, Electrornagneti.c test readings, more negative than -40 on receivers 
121aue fnJm sp'-'c.i.ficd material, can be attributed !.:o: 

a. Generally soft rece1vers, 

b. Sec l:iorw loea lly tempered or annealed, 

c. Receivers tempered or retempered at relativ.:;ly high tcmpcr;:.tures. 

5. Elect:1·omagnetic test readings, more positive tha.n +40 on receivers 
made from sp1;cified material, can be attributed to generally hard 
:cel.".e.i(f~~rs {c.-:~-~~· and/or core)~ 

-2-



RECOMMENDATIONS 
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1. The developed electromagnetic test method should oe employed 
to sezr.egate receivers made from spurious materials. 

2. A program should be undertaken to determine the feasibility 
of applying the el<:ctromagnetic method for in-process inspection 
of r"ccivcrs .. , Iu-process inspection could moni~or heat-treat 
procedures and' i.nsure that receiver specification a~d heat:.· 
t:rc2.t requirements are being met, 

-3-
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Noncl.estructive Inspection of Receivers for 7.62MM Ml4 Rifle 
hy El.ectromagnet:ic Method,;, 

A progra,n to develop a nondestructive test method for segre­
gnt~.ng !11-4 redei.vers (component drawing F7790189) manufactu:::ed 
t':rom :l1oprope1 "t:cel began in.December 1960, This program was the 
.i!sult of a r<.!ce~ver rupturlng at Ft:. Benning, Georgia, aud a 
Sl!concl such rupturing at a contractor's plant following the test 
firing of one proof round. Chemical analyses revealed that the 
ruptured n'<::eiveo;;~s ~~ere fabricated from 1330 steel. Initial screen­
ing inv'"Gt:i.g.·,<::~ons uncovered a second mixed steel, an a.lloy con­
t'lining approximately 4 per cent nickel, The component speci­
fication '"'.)Uired fabrication f:Lom resulphurized 8620H 3teel. The 
bri.tt.lc behavior of receivers fabricated from 1330 steel ueccs­
''il.t:atcci the development of a no_Ilde:3tructive test method for 
""P:lraticms and subsequent establishment of a. segregation program 
.,.,c eontractor plants and designated locatl.ons. 

1-/atertovd Arsenal personnel assisted in the work of this 
program; reported efforts were coordinated with them. 

PROCEDURE 

The problem appeared solvable by use of electromagnetic 
methods. Host of these methods require .a complete specimen, with 
the particular conditions to be measured as standards. However, 
only small sections of ruptured 1330 steel receivers were avail­
able for initial tests. No assurance was given that this st:eel 
represented the sole spurious material. It was not considered 
advisable to fabricate receivers made from 1330 material because 
of the problem urgency, the ti.me and expense required .to fabricate_ 
complete receivers, and the uncertainty as to materials which 
might be mixcod. The approach taken was to examine as large a 
number of receivers as possible. Magnetic test methods employing 
Magnatest FS-300, Magnetic Analysis Production Comparator, and 
N:tgnatest ED-500 equipment were used. Tests were concentrated on 
receivers froG the heat lot producing the ruptured receivers. 
Tho procedure involved the recording of the serial number of the 
receiver testcJ and the test reading obtained on each instrument, 
All readings, such as amplitude, phase, and wave form harmonic 
cont~nt \·.'ere r,,corded. Receivers indicating different magnetic 
p·r:'oper ti.e s Her·e then analyzed spectrographically. In· january 
1961, spectrographic results revealed that eight 1330 rna terial 
recl'.i.vers lnd hro;en found. 

-4-
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The procedm:e ~1as then shifted to obtain additional test 
data to determine if material differences could be correlated 
1dth eh,r:t"x·omagnet:l.c test results. Magnatest FS .. 300 and Nagnetic 
li.nalys:ls ?rc:::luction Comparator equipment were used. Test read­
:lngs \~<:ne l.ccoJ:ded and receivers were analyzed spectrographically. 
Fx·ecp.1e1.cy distribution curves were made of electromagnetic test 
rend:i.nt;.s nhtaJ'ni"~d \~ith the Magnetic Analysis Production Comparator 
equipment. Diatribution studies revealed wide deviations in 
cm:-(:<.d.n lots of receivers made ft·oin 8620 material, Metallurgical 
i.nvc,~tigations of hardness and structure were conducted to deter­
mine the cause of the deviations. The range of acceptance for 
the test method employing Hagnetic Analysis Production Comparator 
eq'.d.fHJJcnt was based on the results of these studies. 

Various types of spot tests were suggested and some were 
tried as a possible means of effecting a separation. Most of the 
philosophy was based on the expected qullntities of certain ele­
ments in the 8620 steel as compared to 1330 steel. The presence 
of residual alloy in the 1330 steel used, together with the 
possi.bi.J.it:y that other spurious material might be involved, made 
these methods unrehable. \Vatertown Arsenal proposed separati.on,· 
methods employing X-Ray Spectroscopy and ~utron activation of 
Hanganes2~ 

4. ~LE~Jf-O~J;NET~C TEST METHOD AND EQUIPMENT 

Naf'netic properties of receivers were compared in the method 
employed, Basically, effective permeability was compared, Lower 
permeabi.l.ity \~as indicated in the positive directio'1 and higher 
penneabili ty in the negative direction, 

The measuring equipment contained a 60 c.p.s. generator, a 
pair of similar coils, an amplifier, filter and detector circuits 
for indicati.ng the resultant coil output voltage. Each of the 
similar coil units contained a primary and secondary winding. The 
primary Hinding of each coil applies an a. c. magnetizing field t;o 
any sample placed within the coil, The secondary windings are 
connected in serl.es opposition so that only the difference voltage 
between the two secondaries is measured by the indicator circuit. 
When like samples with idPntical magnetic properties are placed 
within the coils, the induced voltage in each secondary winding 
is equal, and the resultant output voltage is zero, In the actual 
test, a reference receiver was placed in one coil 1vhere it re­
mained throughout the test, Receivers being compared 1vere then 
inserted in the other coil and the reading noted . 

.. 5-
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5. RESULTS 

The reported results cover work performed by several sections 
'Within Research and HaterialS Laboratories, Springfield Armory. 
[le:ml ts are reported under-various headings bec::iuse of the com­
plexity of the study. 

d, Invc;.!'.,S.!£~ tions on Fractured Receivers - .. ,_, 

Chemical and metallurgical data co'Tipiled on fractured re­
ceivers, "Code OH" 19478 and "CodP. HG" 732~13, are shown in Tables 
1 and 2, These receivers were found to be made from 1330 material. 
Damaged receivers and receiver fractures are pictured in Figures 
l-J•. A photomicrograph of the structure· in "Code HG" receiver 
73293 is shown in Figure 5. 

Chemical Data on Fractured Receivers 

,-:L:ment: 

C;:;.rbon 

Nanga:nese 

Sil:i_co~ 

sul. fur 

Phoc;phorous 

Chroml.um 

Molybdenum 

Sped.fication Requirement 
8620H 

0.17- 0.23 

0,60 - 0.95 

0.20- 0.35 

0.035 - 0.050 

, OttO max. 

0.35- 0.65 

o. 3S - o. 7 5 
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"Code OH" 
19478 

0.30 0,31 

l. 79 

0,29 

0.054 

0.20 

0.14 

"Code HG" 
73293 

0.30 0.31 

1. 81 

0,20 

0.041 

0,054 

0.20 

0.14 
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,------------,- ~~:.::~~:-~'::-r~_gci.C~'~!:~ on Fractur~~-_::R:.::e~c:.::e:..::~::.:~~~::;~::_~::_.s_t_r_u_c_t_u_r_e ______ ___, 

:IT.{ec.:dvet b1'?{-;:-.~';f:._;_;;;re-'j "_~r-u Free Upper Martensite 
-~~-··· .. •·· 
Lower 

l~umber ~- ·· :~;; · ~--·Rc---~ Case Ferrite Bainite Bainit'O! 

1
1.sP"c-c.iH(:;;r\i~:r:ft1T~42 

1
:-61"2-. o1a 10 max:., 

50 50 _"Code OH''I 62.-69151-53 !• 016-, 0?.0 i <S j' None I 
i 19478 1 , ~ 1 

1

. 

'"Code ]{!c"l SS' /0 lsJ-5J. s) .. (J16 I .c 5 I None I 50 I 50 

~:!:~~ ~- .... L- -- J - -J - - -- J ---------- .......... J ........ -.. -_,._ -· "'--............ -.- ... ---

Test data wore gathered at contractor plants employing 
·Hagnetic /!.n,1lysls Produr:tion Comparat:cr, Hagnatest FS-300, and 
Hcgnat.c!.P.~ r:;.v-~SGO C:!q.uipnH:nte Tests conducted with the MA Pro-
due tion Compar il t:il:: (noting amplitude, phase, and wave form 
harmonic conl:ent >vhen us:i.ng all fJ:equency selection and high 
sensi ti.'Ji ty) re sul t:ed in the discovery of 1330 material re­
ceivers<~ D<ti.::a ~JK!2ts recording receiver serial numbers, 
electromagnetic test readings, and spectrographic results on 
rece~.vers ane sb:.vm in App~ndi.x A, Initial Screeni.ng Studies. 
Rer;elvers made of lJ.XX material bad high plus readings and wave 
form containe'l all thirll harmonic content with and without phase 
shifts on HA equipmc:nt. Receivers made of 86XX material showed 
for most part third and fifth hannonic contents with most read­
ings less pos.Ltive than noted ~>lith l3XX material receivers, A 
group of 86XX mate rial receivers gave high plus read:' ngs on MA 
equipment ln:t 1·1e1·e shown to differ ~1idely in phase on the 
Magnatest FS-300 equipment. 

fl.umlts on initial screening studies indicated method 
feasibility but Jddi l:ional study was required to determine whether 
correlation actually existE;cl bet~;een the test method and the 
riliitcriai. s''f>:H'!.ltion. Additional studi.es 1vere also :required to 
detenn:Lne <>hd:h(~r &est possible frequency and test set up were 
being usee!. Test development studies were thus undertaken em­
ploying NA cqui pment.. Appendj_x B sho\vs data sheets on gathered 
infoonaU.on. Sl:,icd.cs ohO\•Ilocl that a better separation was vbtalned 
employinr 60 cy~le rather than all frequency operation, Sensitivity 
was :.;ct to gi.ve high off·<;cale plu~; ·readings for l3XX material 
rec'"ive:cD, :Jr,,I(:X :n.:tted.al receivers ;:hich in initial screening 
:i t:uo.i.•: c; \ •. a.: •:, L vc" h1 gh plu,; rec:Jd i.r,gs comparub le to the 1.3XX material 
J.F.J\-J ;;,:;;:·: · i.1: ~~~r.(:at:t~·t th.Jn +] 1)o High nickel alloy material 

i·., 

I 
I 
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HI'SIJI.:rs - Continued - ··"·-~··---

····"lC · 95 reading •.vi th a large phase shift. 86XX material showed 
... , :··>'.:!~Vt.' ~·c,ad'i.ngs as high as -100 off scale but with phase shifts 
nG: ~~ G~uat aR w~th the high nickel material. Photographs of 

,·11..! i (.:nlcut, lllC.!Lt:f.' rv3J.Lngo, and ocope patterns are shown in 

·,,,:iug Uk· inv"at~:Jgatiun, tests were conducted on parkarized 
" , 11 ,;·ki·'·r·>>'C'd r·<'i:ei.vers. This condition did not change results 
.. c <JiJiy. TluLh asseutbled and una~.wembled receivers were tested. 

o i.n r0adir·2.s were noted with barrels, rear sights, etc., 
The dl'r.ree of retained magnetism greatly affected test 

c.•;u i t..S, Th•; gre:•ter the magnetism was, the more plus the reading. 
~ field intensity meter was employed to check for magnetism be­
for2 testing. ~ffects of retained austinite and temperature on 
,,,c;.,,c;;_.,;u:s ut Lc•c:t had little effect on results, Studies of effects 
, •. 1. i'0ror,··~·ini; and reternpcring receivers are reported in a following 
:; '. '; 

Assurance of a high confidence level in the material 
•;;r·,pn .. •J.ti on necet:si tatcd the :;pectrographic analy is of many wore 

, ... ,, .. ,.·:cr~ a ftc< the test development studies. The whole lot of re­
c:c.ivers containing spurious material was examined, Electromagnetic 
:.:c.sts I•'C'l:C first conducted and readings recorded. Then, each re-
.. , .. ,. ... ,. 'n turn I.Jas anal yze:d spectrographically. Spectrographic 

::·:·t. c: p;:cvi.o:.Jsly compiled and shown in Appendix Band there­
m~lnrler ci the lot, data listed in Appendix C, confirmed the 
r:c:u·c;, .i at::lon, Spectrographic results gave 100 per cent correlation 
.~th ulcctron~cnetic test results. A total of 543 were analyzed 
r::' t:J~:_X ~-:,erLe.s:~ lU as l~3XX series~ ctnd one as high nickel alloyl' 

. t•·;Jcu,; magnetic i:esv; resulted in an identical breakdown on the 
'·_; ;-·~fll2 :cGC(~ i ve rs ~ 

Dc:ta compiled on SSL, "Code HG' receivers from tot B Here 
~,·,)i_e<d to give; a grequency distribution of electromagnetic test 
, .·:Ji ngc> (Cllcut l) ., ,\dd:Ltional plots of frequency of readings on 
j_.:)r) Springfield /1rmnry rcceivern and 180 "Code HG" receivers taken 
hom del iv"nd \·/capons and representing different heat lots, 
,, ':C c, lwwn :in Charts 2 and 3. 

JJL;trtbuti.:Jn on the 554 "Code HG" receivers frorn Lot n 
,,.),,,,,d.y ·u:.acmblcd dull: obcaincd on the 100 Springfield Armory re~ 

,<.t:UL l",oi< ·li splo.y."d a range of primarily .-40 to +L1D 
•iu,,•c;. '-,:'he .ltc'il.';.buti.on for "C:odc HG" rsc.:elvcJ:s shifted 
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:;J.ightl)' ·u·cct,acJ.vc; and the Springfield Armory receivers shifted 
~lighcly ~0sitive. Wide deviation in distribution resulted on 
t:.hc 1.80 co-._-;t_J~act~-):." ,-:;(•.cc-:ivers from various heat lotse Greater 
m; g<ii.:i. ;c: Tc ··,·J2:•:2 predominant; a large percentage fell out-
d.d::. '·· ... ·::,·c!.L:.g, particularly in Lots C and E. 

/l<n c.o\use of the Hide deviation noted in the distribution 
stud/ or, tl"·' HW "Code HG" receivers was investigated. Electro­
magnetic test n~adings were recorded on approximately 25 known 
8620 n1ateri«l receivers which gave vurious negative readings. 
l1e taL lt1r:;J.c.al i:westigations comprising sur face and core hardness 
measu:n:;ments, structure examinations in various areas,· and esti­
mn.t:_-·:~ of case depth were made. A receiver and sections from which 
direct core Rockwell C measurements v1ere made are shown :i.:o:. Fii;<.i:t: 8, 
Data on surface and core hardness measurements in the pictured 
areas are tabulated in Table 3. Hicrostructure and case depth 
estimates for three areas are shown in Tables 4-6. Additional 
hardness data, Rocb~ell A plus co"l.version to Rockwell C in these 
areas are also shown~ 

Caution must be exercised in the exact interpretation 
of the magnetic instrument reading. The instrument is not capable 
of determining the. actual hardness in any specified area, e. g., 
the lug sect.Lcn. It averages the conditions prevalent in the 
materia 1 which i. s within thc field of the coil. Metallurgical in­
vestie;ations indicate that as the test reading becomes more negati·ll'e, 
ha-rdness g("nerally decreases. Significant information is obtained 
by eomparing hardness in identical sections, such as area A, B, etc,, 
because section sizes vary widely. In the receiver lug section 
(area G), test readings more negative that -40 generally show 
Rockwell C hardness below C30, The hardness specified for this 
are£< is Rockwell C 31-42, Hardnesses were obtained which were 10 
to 15 points softer in other sections of these receivers. 

Im·es ti ga tions revealed that material alterations were 
de tee ted in the magnetic test, Metallurgical examination. ~T re­
cei;er 71.980 r2vealed localized tempering or annealing. A photo­
D1icroc,r<>ph of an area within this receiver is shm-m in Figure 9, 

-9-
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2-"~~---J.'ESULTS - Continued 

Test readings were greatly changed when receiver!l were re­
tempered from their initial treatment. The results of this study 
... ~..t..: shown in Table 7" 

On il1itial re tempering at 400°F, elec tramagne tic test 
·ceadi.ngs were changed 8 to 15 paints in the negative direction; 
c;econd re tempering at 1+00°F changed readings 3 to 5 paints further 
negad.ve (see Table 7). On re tempering at slightly higher tempera­
ture ( 425°F), readings were altered 8 to 12 points more in the 
negative direction. Readings changed radic:ally to -off scale when 
xetempered at 500°F. Two additional receivers were retempered 
directly at 500°F. Each gave readings of -of£ scale. This indi­
cated that this tempering temperature was critical to the test read­
ine. In the previous studies reported, negative readings beyond 
-!rO had indicated generally softer receiver hardness or locally 
treated receivers, This investigation now indicates another pos­
sibility for high negative readings, 
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''Code HG" Receiver. Magnetic Analysis Magna test Spectrographic 
Identification Production ComEarator FS-300 Analysts 

Amplitude Phase and Amplitude Phase 
Harmonics 

71244 +100 All 3rd 4.0 45 13X.X 

71974 +iOO All 3rd 3.8 35 13XX 

69121 +lOQ+ All 3rd 4.0 50 13X.X 

90° P.S 
73761 +100 All Jrd 3,8 40 13X.X 

71927 +100+ 90° P.S. 3.9 40 13X.X All 3rd 

72929 +100+ A2o P.S. l 3rd 3.8 40 13X.X 

74238 +100+ 9)0 P.S, 3.7 40 13X.X All Jrd 
74486 +100+ 900 p. s 3.8 45 13XX All 3rd 

66979 +100+ 90o P.S. 
Some 3rd, 5th 4.4 70 86X.X 

66117 +loo+ goo P.S. 
Some 3rd, 5th 4.5 70 86X.X 

71944 +95 All 3rd 4.3 65 86XX 

719lb +80 All Jrd I+. 3 65 86XX 

69289 +75 All 3rd 4.3 70 86XX 

69777 +50 All 3rd 4.3 60 86XX 

71364 0 All 5th 4.9 85 86XX 

71384 +15 All 5th 4.8 80 86XX 

73828 +15 All 5th 4.4 75 86XX 

72461 +10 All 5.th 4.7 80 86XX 

74166 0 All 5th 4.7 80 86X.X 

66628 +5 All 5th 4.9 80 86X.X 
730/l _f,Q All 5th 5.2 80 36XX 

73023· -10 All 5th 5.2 85 86X.X 

66457 -10 Strongd 5th 
No, Jr 4.6 80 86XX 

66486 -35 Strong; 5th 4.3 80 86X.X Slight Jrd 
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'\~ode HGH Receiver Magnetic Analysis Magnatest Spectrographic 
i~d·:: nt i:.~ 1cat i.on Production C:om12arator FS-300 Analysis 

Amplitude Phase and Amplitude Phase 
Harmonics ,,- --~---~-.-....... ,.,._,__, ____ 

-~r .• --..J.n 
i ..__<l,J•·7V +25 Strong 5th 4.6 80 86XX 

cr;.ss -20 Strong 5th 5.2 85 86XX 

t) 1::-:06 +80 Some 5th 5.2 90 86XX 

67529 -40 Strong 5th 5.2 80 86XX 

!.3186 -LfO Strong 5th 5,2 80 86X..X 

73?01 -40 Strong 5th 5.2 80 86XX 

~! 3] ~\-6 -60 Strong 5th 5.5 85 86XX 

/3227 ~55 Strong 5th 5.5 85 86XX 

73003 -70 Strong 5th 5.2 90 86XX 

7:!132 -70 Strong 5th 5.2 90 86XX 

/3187 -50 Strong 5th 5.2 85 86XX 

/3191 -35 Strong 5th 5,3 90 86XX 

73Ln -25 Strong 5th 5.2 85 86XX 

70Sl8 -90 Strong 5th 5,2 !l5 86XX 

68785 +5 Some 5th 4. 7 80 86XX 

69240 0 Slight 5th L1. 7 80 86XX 

68l7l -BO 90° P,S, 4.0 80 86XX Slight 5th 

61lll2 -90 900 P,S 4.5 /5 86XX Some 5th 
7301; l -50 ')QO P.S. 5,3 85 86XX 

Strong 5th 

6 flrJ'll -60 goo p .s. 5.2 85 86XX :Jlight 

-13-
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"Codio HG" Receiver Magnetic Analysis Magna test Spectrographic 
Identification Production Com2arator FS-300 Analysis 

Amplitude Phase ar,d Amplitude Phas. 
Harmonics 

66877 -40 Small P .s. 
Slight 5l:h 

5.8 90 86XX 

64948 -90 90° P.S. 4.7 80 86XX 

73252 -60 90° P.S. 4.5 75 86XX 

67292 -60 90° P.S. 4.3 70 86XX 

67512 -100 90° P.S. 4.5 80 86XX 

73591 -90 90° P.S. 4.3 70 86XX 

73319 Off Scale 90° P.S. 7.0 105 86XX 
-100 

73334 Off Scale 90° P.S. 7.1 105 86XX -100 

71408 Off Scale No P.s. 2.8 107 Not 13XX or 86XX 
-100 No 5th High Nickel 

72037 0 All 3rd .'i.2 90 86X.X 

70910 -40 All 3rd 5.7 100 86XX 

67750 +5 All 3rd 5,2 90 86XX 

69134 0 All 3rd 5,2 85 86XX 

69327 -10 A'' ">- ~ 5,2 95 86XX ~L .H y 

68746 -10 All Jrd 5.2 85 86XX 

73208 -15 All 3rd 5.2 85 86XX 

71150 -10 All 3rd 5.3 90 86Y.X 

72895 -10 All 3rd 5.2 85 86XX 

65871 -15 All 3rd 5,6 90 86XX 

66515 -5 All 3rd s.o 80 86XX 

66923 -30 .\11 3rd 5.2 85 86XX 
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Magnatest Spectrographic 
FS-300 Analysis 

Amplitude Phase 

--.. -~····--------------------------------
67280 -10 All 3rd 5.5 90 86XX 

67/.;JO -t-20 All 3rd 5.3 85 86XX 

7 )7(:.5 -60 All 3rd 5.7 100 86XX 

67569 --30 All 3rd 5.7 95 86XX 

66145 -100 90° P,S. 
No 5th 4.9 80 86XX 
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''Code lBG" iteceli. veJr Ma5netic Anallsis ~roduction Com~arator Spectrographic 
Iden,tHicati.on .Amp li tune Phase Analysis 

7124!; +105 13U. 
Off Scale 

13XX 7l97l; +100 
69121 +95 13XX 

73761 Off Scale 13XX 
+100 

71927 Off Scale l3XX 
+100 

72929 Off Scale 13XX 
+100 

74238 Off Scale l3X:X 
+100 

74486 Of£ Scale l3XX 
+100 

66979 +39 SPS 86XX 

66117 +33 SPS 86XX 

/1941+ +30 86XX 

71.918 +25 86XX 

69289 +25 86;a: 

69777 +23 86XX 

71361} -15 86XX 

71381, +15 P. S. 86XX 

73828 +5 86XX 

7 21+61 0 86XX 

74166 0 86KX 

66628 -8 86XX 

73077 -25 86xx 

7 3023 -14 86XX 

66457 0 SPS 86XX 

6M86 0 SPS 86XX 
70040 -2 86xx 

67565 -22 86XX 

67206 -11 86XX 

67529 -27 86XX 

i H86 -20 86XX 
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.-::rl•c: HG" Receiver 
t 1!cnti fi.cation 

7320). 

7 319l 

7 31/.l 

692.!;.!) 

()7512 

7J59l 

iJ319 

1 :uJLf 

71408 

7?.037 

70910 

67750 

69134 

69327 

Magnetic Analysis 
Amplitude 

rt·oduction Comparator Spectrographic 

-20 

-46 

-48 

-40 

-38 

-35 

-32 

-so 
-13 

-12 

-12 

-22 

-33 

-30 

-55 

-10 

0 

·t5 

-20 

0 

Off Scale 
-100 

Off Scale 
-105 

Phase Analysis 

SPS 

SPS 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 
86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

-100 Large P. S. Not 13XX or 86XX 
High Nickel 

-30 

-56 

-16 

-25 

-35 

··25 
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86XX 

86XX 

86XX 

86XX 

86XX 
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"Code HG" Receiver 
Identification 

"13208 

71150 

72895 

65871 

66515 

66923 

67280 

67430 

73765 

0569 

6( 1.!+5 

Magnetic Analysis 
· Amplitude 

-18 

-27 

-30 

~30 

-16 

-35 

-35 

-13 

-55 

-46 

-30 

P_!oduction Comparator 
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Sp<!ctrographic 
Analysis 

86XX 

86XX 
86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 
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'l(!(;dc: HG" Receiver Magnetic Analysis Magna test Spectrographic 
fr:,,_~uu. £ication Production ComEarator FS-300 Analysis 

Amplitude Phase Amplitude 
·~------·"-"·--· 

~~ 0091 0 SPS 0 86XX 
69<)63 0 SPS 0 86XX 
""/ (': "i •)(\ 0 SPS 1\ 86XX ' '~ L .;:;.,11 .. • v 

6a788 -2 SPS 0 86XX 

69'i70 -7 SPS +1.5 86XX 

72373 -2 SPS +0.5 86XX 

7/J"l4- 0 SPS 0 86XX 

69906 -5 SPS +1.5 86XX 

(>9995 -3 SPS +l 86XX 

6996[' 0 SPS 0 86XX 

6992] -12 SPS +2.5 86XX 

"/0077 -5 SPS +0.5 86XX 

7 00~}6 -10 SPS +1.5 86XX 
"/00,51;,. 0 SPS 0 86XX 

70093 +2 SPS -1 86XX 

6 ~~n 96 0 -1 86XX 

li9902 -8 SPS +1.5 86XX 

69924 -4 0 86XX 
69727 +-8 SPS -2.5 86XX 

69179 +12 SPS -2.5 86XX 

69185 +19 SPS -3.5 86XX 

69787 +2 SPS -1 36XX 

69793 o~-13 SPS -3 86XX 

69801 0 SPS -1 86XX 

6 980/f 0 SPS -1 86XX 

698:?.5 -6 tl 86XX 
6911Lr -3 0 86XX 

69773 +20 SPS -3,5 86XX 

72062 +l SPS -1 86XX 
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11 Gode HG" Receiver .Magnetic Analysis Magna test ·Spectrographic 
·i.<lu1ti flcation Production ComEarator FS-300 Analysis 

Arnpli tude Phase Ampli.tude 
··"~-----·-·---.-~---~-~----·· 

f..r:'.lllh, < _., 
SPS +1 86XX •• ~ -, _, .J -' 

(J85id. -9 SPS +1. 5 86XX 

/ J,~~ctg ' ~)I) -, ~~. .. .} SPS -3.5 86XX 

71672 +26 SPS -4 86XX 

68079 +2 SPS -1 86XX 

69965 -5 +1.5 HriXX 

72013 -ti10 SPS -5.5 8&x:>r 

732:1·~ ··4 SPS 0 bGXX 

:,' /t 1.6 j ·tAO SPS -4.5 86XX: 

13088 ··20 +3.5 86XX 

71298 -6 +1.5 86XX: 
12790 -52 SPS +7 86XX 

71')9/(. . ~a St"' - / . " 86XX TJ/ ... , -...,. ..... 
7 21~68 -22 +4 86XX 

69069 +20 SPS -2.5 86XX 

7 30fJf; Off Scale SPS Off Scale 86XX -100 + 

/!tlt'J3 +60 -6.5 86XX 

6996/ Off Scale SPS Off Scale 86XX -100 + 
67039 +45 -5 86XX 

7198/1 Off Scale SPS Off Scale 86XX -100 + 
6 91511 -17 SPS +2.5 il6XX 

j 2382 0 SPS 0 86XX 

73031 -30 SPS +4 86XX 

67196 -10 +1. 5 86XX 

67906 ··24 SPS +3 86XX 

68251+ -2 SPS 0 86XX 

6 7L,.SG -5 SPS +1 86XX: 

7if0:ll +l.l SPS -2.5 86XX 
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'I ,•- ·.~• .i -~: ucn Receiver Nagnetic Analysis 
t ~.,_:n ~::i. f i.c.ation Production Comearator 

Ampl.i tude Phase 
···--·-----~~------

61461 0 SPS 

6) 2~.1 -5 SPS 

/1167 -6 SPS 

() / ')2.6 -~3 

613069 -6 SPS 

6 !7 5Lt +2 

6:;970 ~7 SPS 

~8257 -17 SPS 

... n "'''"" 
r J!J-l,.) . .J -5 SPS 

(.r; 3CO +5 SPS 

,'J. /.50 +4 SPS 

1)6642 -8 SPS 
r __ .;_.:r1 :j4 -15 SPS 

E6666 0 SPS 

661+95 +7 SPS 

66113 +4 SPS 

68?20 -6 

6 "i L,.'}..S -11 

69339 -16 

65867 +2 SPS 

73797 0 SPS 

/O!.r90 +2 SPS 

73612 -t4 SPS 

62816 -2 SPS 

660'10 -32 

68627 -10 

72994 -'•0 SPS 

71687 +15 SPS 

- 23· 

1-fagnatest 
FS-300 

Amplitude 

0 

0 

+1.5 

+3.5 

+1 

-0,5 

+1 

+2 

0 

-1 

-1.5 

+1.5 

+2.5 

-0.5 

-1.5 

-1.5 

+1 

+l. 5 

+2 

-l 

-l 

0 

+1 

+l 

+4 

+2.5 

+6 

-2.5 
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Spectrographic 
Analysis 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

36XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 
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'\~ode HG" Receiver .Magnei:ic Analysis Magna test Spectrographic 
ldenti fi.,:at:ion Production Comparator FS-300 Analysis 

Amplitude Phase Amplitude 
,._, ~·~--· ·-· ~-

iJfJ(~.25 ··12 SPS +2 86XX 

1/')>J/. 0 0 86XX 

(~ ~-,~ ) ~~~ ~-: .. 5 SPS +1.5 86XX 
-,. :_ (_1 _-., l +7 -1.5 86XX 

(-~(39_):.: -2 SPS 0 86XX 

70/'07 -2 SPS +1. 5 86XX 
I' CJ7l·o -5 +1 86XX 

706!t6 -2 +0.5 ot..vv 
VVIU). 

1 ont+J 0 0 86XX 

? ()(. -~ft -6 SPS +1 86XX 

)c}bW -6 SPS +1 86XX 

/0807 -1 SPS 0 86X:X 

/(i'/93 -2 SPS 0, 86XX 

70689 -2 0 86XX 

?0783 +2 SPS -1 s6xx 
70778 0 SPS -1 86XX 

70(,66 -2 SPS 0 86XX 

70662 0 +0.5 86XX 

70733 0 SPS -0.5 86XX 

70653 -12 SPS +2 86XX 

67884 +10 SPS .. 2. 5 86XX 

67287 -2 0 86XX 

672:!0 -3 +1 86XX 

73209 -16 +3 86XX 

7 0583 -2 +1 86XX 

7 29 7 It 0 0 86XX 

71900 +3 0 86XX 

/1802 +30 -3.5 86XX 

7 :391t8 +23 SPS -4 86XX 
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'Code HG!I Receiver ,Magnetic Analysis .Magnates t .Spectrographic 
1' <~c~n. LL f.:!. ~.::ll tio:-1 Production Comparator FS-300 Analysis 

Amplitude Phase Amplitude 
_,.-.~ ·----·~~--~ 

75196 +3 -1 86XX 

/3347 +16 -2.5 86XX 

r~:i .(ZB 7 -2 +1 86XX 

7/+:)59 +18 SPS -3.5 86XX 

7J966 +2 -0.5 86XX 

l.JS 33 -26 +4.5 86JCX 
6Bl74 -2 SPS +1 86XX 

68376 -8 SPS +2 86XX 

67251 -10 SPS +1.5 86XX 

69416 +12 SPS -2.5 86XX 

6"7 '-f03 -2 +0.5 86XX 

l ~j} 63 -13 -t2.5 86XX 
?0%3 -5 SPS +1.5 86XX 

68?2.5 ~5 +1.5 86XX 
6Ci845 -2 +1 86XX 

68%6 -3 +1 86XX 

69256 -2 • <: +l._, 86XX 

69270 -18 SPS +3.5 86XX 

;;9575 -2 SPS +1.5 86XX 

68261 0 SPS 0 86XX 

67485 -7 SPS +1. 5 86Xl! 
?J.868 +14 -2.5 86XX 

70081 -1 SPS 0 86XX 

71004 -9 ::;ps +I 86XX 

11309 .. J 0 86XX 

7 364it 0 SPS 0 86XX 
7<,254 +5 -1 86XX 

7 2.6 73 -10 +1. 5 86XX 

n.9l6 +30 -4 

67647 +4 -1 
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' 11Cod(. HG" Receiver Magnetic Analysis 'Magna test Spectrographic 
Identification Production ComEarator ___E§.:lQQ_ Analysis 

Amplitude Phase Amplitude 
-·-------·----

70706 -14 +1<5 86XX 

&9828 0 -1 86XX 

6<;329 -] 0 86.XX 

698Lf2 -2 0 86XX 

69861 -1 0 86XX 

sqacs n +l lj6XX: - .. 
71037 0 SPS -0.5 86XX 

68941 +2 -o. 5 86XX 
69182 0 0 86XX 
66il74 -13 +2.5 86XX 

6il700 0 SPS 0 86XX 

68329 +1 SPS -o. s 86XX 

70069 -10 SPS +1.5 86.XX 

65637 -·2 +0.5 86XX 

69537 -3 SPS +0.5 86XX 

69173 +3 -0.5 86XX 

70800 -2 0 86XX 

70587 -10 SPS +1. 5 86XX 

69690 +2 SPS -1 86XX 

68205 +1 SPS -0.5 86XX 

68911 -2 0 86XX 

70836 -1 0 86XX 
708tf2 +2 -1 86XX 

70847 0 0 86XX 

70867 -12 SPS +2 86XX 

70869 -8 SPS +1.5 86XV. 

70881 +4 SPS -1.5 86XX 

70896 -6 SPS 0 86XX 

70898 +2 SPS -1.5 86XX 
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"Code HG~: Receiver Magnetic Analysis Magnate a:: 6pectrographic 
:r ,ic:n d fi.cation Xro~tion ComEa:rator FS-300 Analysis 

Amplitude Phaae Amplitude 
·-·- -------~---~------------

70899 -4 SPS 0 86XX 

70912 -7 SPS +1 86XX 

70932 -1 0 86XX 

70936 -t-5 SPS -1.5 86XX 

/ i.OOJ -4 SPS 0 86XX 

7 J.031 +1 SPS -1 86XX 
71025 .f4 Sf;~ -1.5 86XX 

7!·273 0 SPS - 1 86XX 

66286 -4 SPS 0 86XX 

7 2/+115 -30 +4 86XX 
662/f7 ~4 -1.5 86XX 
( ,. ~ l' "1 i ..":) J_) ~ -30 SPS +4 86XX 
6fl463 +3 SPS -1.5 86XX 

C6t16? -12 SPS -t-1. 5 86XX 
(,] 213 -1 0 86XX 

6! 1!~2 -5 SPS 0 86XX 

71, ?Jr!r -2 SPS -1 86XX 

/0952 +7 SPS -2 86XX 

71921 -t-4 SPS -1.5 86XX 

71.,]03 -2 SPS 0 86XX 

73860 -t-2 SPS -1.5 86XX 
69380 -4 SPS 0 86XX 

687]2 -5 -t-1. 5 86XX 

69190 -.5 SPS ·d.5 86XX 

69230 .. 2 SPS 0 86XX 

6iJ282. -t-2 SPS 0 86XX 

69296 -t-7 SPS -1.5 86X:X 

69300 -t-2 SPS 0 86XX 

69557 -9 SPS -t·l 86XX 

68706 -7 -t-1.5 86KX 
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"Code HG" Receiver ~agnetic Analysis Ma!gnatest Spectrographic 
Identification ~uction Comparator ll'S-.JDO A:n&lya.is 

Alllp li tude Phase Amplitude. -·--__,..,.-.. ___ 
68;'} 9(! ,+.2 0 86XX 

686!+9 -ilf3 SPS +3 86XX 

68831+ 0 SPS -0.5 86XX 

68910 ~10 SPS +2 86XX 
689L:9 -5 SPS +1 B6XX 

68979 -4 SPS +1 86XX 

69081 +6 -1 B6XX 

70892 -6 SPS +1.5 86XX 

7057lf -2 +0. 5 86XX 

70883 +2 SPS -1 86XX 

70922 -2 +0.5 86XX 

70927 -3 +0.5 86XX 

70750 -5 +1,5 86XX 

67L;79 -17 SPS +3 86XX 

70591 ··5 SPS +1.5 86XX 

70066 -12 SPS +2.5 86XX 

70145 -11 SPS +2.5 86XX 

70295 -8 SPS +2 86XX: 
7 2C!07 0 SPS +0.5 86XX 

68970 +2 SPS +0.5 86XX 

71161 +2 PS 0 86XX 
70i;76 -12 SPS +2,5 86XX 

70613 -12 SPS +2.5 86XX 

70614 0 0 B6xx 

70620 -17 SPS +3 86XX 

70625 -:tO +2 86XX 

70632 -l(J SPS +2 86XX 

7 01+95 -8 SPS +1,5 86XX 

70lj70 -lf +1 86XX. 

7041) 0 SPS 0 86XX 

-28-



it cod:..~ HG" Receiver Hagnetic Analysis 
Tdc2ntiHcation :Production Comearator 

Amplitude Phase 
--~-~"--•"····-----· 

:? n 1~; i 1 -4 SPS 

I OMJl 0 SPS 

7 () 3'.l9 -11 SPS 

"0347 -13 SPS 

70570 -14 SPS 

70'ifl~ ~ SPS 

70599 -6 Sf'S 

71506 -6 SPS 

72010 +4 

71\'iO -·10 SPS 

7136~- +15 SPS 

?l.928 +9 SPS 

7l0Lf2 +5 SPS 

? 1 06!-r 0 SPS 

l J.O? 5 ·!·2 

?1337 -6 

7 LJ(l6 -10 SPS 

7 J)rJ 7 " <"'nN 
-_J c>r.:> 

7 .llr.53 -5 

7 1Lf86 0 SPS 

/1500 -'! SPS 

7 l.'l 01+ 0 SPS 

l 3505 +J 

6')!;2} '< 'J....J 

'iff Scale 
71235 -tlOO 
70575 -7 
68020 +10 

70698 +95 

1 t,o6 2 +5 
689% 0 

-29-

Magna test 
FS-300 

Amplitud; 

+1 

0 

+2 

+2.5 

+2.5 

+1 .. 5 

+i.S 

1-1.5 

-0.5 

+2 

-2 

-1.5 

-1 

0 

0 

+1 

+2 

+1 

+l. 5 

0 

+1. 5 

0 

0 

+3.5 
-14 

+2 

-1 

-10 

{) 

+l 

REPORT 
SA-TR19-l505 

Spectrographic 
ltnaJ.ysis 

86XX 

86XX 

86XX 

86XX 

86X'.X 

8oXX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

BtXX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86X:X 

86XX 

86XX 

l.3XX 

36AX 

86XX 

l3XX 

86XX 
B&XX 



"Code 

l'!.EPORT 
SA-TR19-1505 

HG" Receiver 
Tclent:i fica\:iou 

·~~-----· 

-,...,Qr:'t) 
/JUJ.r.. 

6/61.7 

683il3 

63679 

7lf312 

71180 

66762 

688L19 

6989(1 

69605 

69272 

b95 71 

69)21 

70966 

70055 

67008 

70413 

67885 

68907 

6EJ87LI 

67362 

7 01120 

72364 

71583 

74032 

74492 

7 2351 

74182 

7l36J. 

Magnetic Analysis 
Production Comparato.r 
AmpHtuae - r;nase 

• 1 ~ ... ~_, 

0 

-20 PS 

-12 

"12 

+5 

-15 

+2 SPS 

-· 2 SPS 

+5 SPS 

+4 SPS 

0 SPS 

0 SPS 

+20 

-10 

+23 

-7 SPS 

-10 SPS 

-6 SPS 

+2 SPS 

lu 

-6 SPS 
.0 

-t-J 

+36 

+30 SPS 

+20 

+16 SPS 

-2 

+2 

-30-

Magna test .Spectrographic 
FS-300 Analyais 

Amplitude 

-2 86XX 

+1 86XX 

+3 86XX 

+2. 5 86XX 

+2.5 86XX 

0 86XX 

+3.5 86XX 

-1 86XX 

0 86XX 

-1.5 86XX 

-1.5 86XX 

-1 86XX 

-1 86XX 

-3 86XX 

+1.5 86XX 

-3.5 86XX 

0 86XX 

+l 86XX 

+1 86XX 

-1.5 86XX 

+2 86XX 

+1 86XX 

-1 86XX 

-4.5 86XX 

-4.5 86XX 

-3 86XX 

-3.5 86X.X 

0 86XX 

0 86XX 



(:edt' HG" ;~eceivex· 

·,,L,'nti. fleation 

7 .188~1 

J?.lSC 

701__ 1,() 

,",!61. ~ 

6185b 

I 2(Jl'l 

?0039 

6iJ3l:lO 

/0529 

705:15 

70rl tC• 

.'! c::.:·}05 

/0292. 

7 0213 3 

7C26l 

7 c ?. 1) 

}()161 

/0196 

701.80 

10172 

70152 

70135 

/0137 

69268 

?1606 

n~H399 

69606 

IJ6270 

6H9Lf'' 

68001 

69986 

_Hague i~ic Ana.ly:ii8 
Production Comparator 
A~plitude Phase 

Nagnate<~t 

FS-300 
Amplitv.de 

REPORT 
SA-TR19-l505 

Spectrographic 
Aualysis 

--------------------------·---------------
-3 

+8 

-6 

--7 

-2 
_·p 

•• J 

+Z 
-26 

-15 

0 

0 

-2 

-J 

0 

~6 

0 

-2 

-7 

0 

0 

0 

-2 

0 

-24 

+3 

-13 

-6 

+22 

-16 

-22 

-8 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

SPS 

-31-

+1 

-1.5 
+1 

+2.5 

+1 

+5 

-1 

+4 

+2 

0 

0 

0 

0 

0 

+1 
0 

0 

+1 

-1 

-1 

0 

0 

0 

+3.5 

-1.5 

+1. 5 

+1 

-3.5 

+2.5 

+3 

+1. 5 

86XX 

86XX 
86XX 

B6AX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

R6XX 

86XX 

86XK 

86XX 

86XX 

86XX 

86XX 

86XX 

86.XX 

86XX 

a:>xx 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 



REPORT 
SA-TR19-150.5 

"Code HG" Receiver 
Identification 

71710 

69322 

69504 

ii8780 

67377 

71287 

71586 

69318 

69028 

69246 

69320 
69030 

69125 

69131 

68571 

69316 

67558 

66809 

66572 

68543 

68352 

67737 

68638 

69442 

69429 

68043 

71316 

69452 

66746 

Magnetic Analysis 
Production Com~arator 
Amplitude Phase 

+11 SPS 

-57 SPS 

-20 SPS 
-12 SPS 
-2 SPS 

-6 SPS 

<, 
+17 SPS 

-4 .. , SPS 

-a f:PS 

-2 SPS 

+3 SPS 

0 SPS 

-3 SPS 

-4 

-5 

-7 SPS 

-18 

t4 SPS 

-10 

0 SPS 

+2 SPS 

-6 SPS 

-9 SPS 

-3 

-8 SPS 

-8 SPS 

-5 SPS 

0 SPS 

+9 SPS 

-32-

Magna test Spectrographic 
FS-300 Analysis 

Amplitude 

-2.5 86XX 

+7 86XX 

+3 86XX 

+2 86XX 

0 86XX 

+1 86XX 

-3 86XX 

+15 86XX 

+2 36XX 

+1 86XX: 

0 86XX 

0 86XX 

+1 86XX 

+1 86XX 

+1 86XX 

+1. 5 86XX 

+2.5 86XX 

-2 86XX 

+1.5 86XX 

0 86XX 

1 86XX 

+l. 5 86XX 

+1 86XX: 

0 86XX 

+1 86XX 

+1 86XX 

+1 86XX 

0 86XX 

··2 86XX 



' 1 GDci<.:~ HC:I Receiver 
~: (\1~: n ~: .r. f:t.c.a tion 

'" -·• •-·~--~~--~----N 

\.7112 

(>6961 

(:?-tEJ 

r,gcn5 

<'.iJS 7 2 

68.'i33 

6/trU 

689G2 

69505 

;::lc; ').") l 

;JCJ88 

?3886 

? lE~-::/~. 

/)034 

'3178 

67707 

73009 

/305/: 

690<!7 

71380 

7lr489 

7J.718 

7 '_) ~} 7 ti-

66871 

7 0!;16 

70081 

(,r;Jt,o 

73111 

/3\452 

~~ J 1. .?.l.t 

.Magnetic Analysis .MagnateBt 
Production Com,earator FS-300 
Amplitude Phase Amplitude 

+10 SPS -2.5 
', 

·- J.O SPS +2 
' 

-10 SPS +1. 5 

+5 SPS -2 

-12 SPS +2 

-2 SPS 0 

-2 0 

0 SPS 0 
-2 +1.5 

-33 SPS ;.5 

+18 -2.5 

+25 -3 

+28 PS -4 

+25 SPS -2.5 

··25 +4.5 

-tlf3 PS -5.5 

t4 -1 

+3 0 

-32 SPS 5 

+2 SPS 0 

+20 -2.5 

+18 -2 

-3 +1. 5 

-32 SPS +4.5 

-32 SPS +4 

-3 SPS 0 

+10 S?S -1.5 

-35 SPS +4.5 

+12 SPS -2.5 

-36 SPS -t-il. 5 

-33-
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Spectrographic 
Analysis 

86XX 
Ot:._vv-uv .. ":..i. 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 
86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86X:X 

86XX 

86XX: 

86XX 

86)0( 

86XX 

86XX: 

86XX 

86XX 

d6XX 

86XX 

86XX 



REPORT 
SA-'l'Rl9-1505 

·"Code HG" Receiver Magnetic Analysis ·Magna test , Spectrographic 
Identification Production Comparator FS-300 Analysis 

Amplitude Phase Amplitude 
-----~--------· 

69507 -28 SP.:> +3.5 86X:X 

68258 +2 SPS -1 86XX 

682.52 -6 +1 86XX 
t)/2.99 -2 SPS -1 86XX 

71970 +28 SPS -4 86XX 

71844 +20 SPS -3.5 86XX 

7 2397 +5 SPS -1.5 86XX 

7 309t. -12 +2 86XX 

73660 -13 SPS +1.5 86XX 

/:191.~.) -8 SPS +2 86XX 

68861 -10 SPS +1.5 86XX 

72947 -39 SPS +5 86XX 

b8223 -3 SPS 0 86XX 

67451 -5 +1 86XX 

66638 -11 +1 86XX 

"/ 37 Lf3 -2 SPS 0 86XX 

67262 -12 SPS +2 86XX 

69392 -36 PS -tl! 86XX 

69020 -18 SPS +2.5 86XX 

72682 -1 0 86L'{ 

69467 -25 SPS +3.5 86XX 

67426 -8 +1.5 86XX 

67788 -20 PS +3 86XX 

67278 -2 SPS 0 86XX 

70664 -13 +2 86XX 
71219 -15 SPS +2 86XX 

68815 +8 SPS -1.5 86XX 
63632 -5 SPS 0 86XX 

70050 0 PS -1 86XX 

- 3!.-



1 ~-_,e-rie HG 11 Recei.ver 
;· (>:" ,. J. fJ.ca ti.on 

i0/1 87 

;=_,9')29 

c:u,s 
:~) ~~ ~-1 _1_ L;. 

;:,927L 

7131() 

S93G L 

i.)fl825 

67993 

.. :/0 
-,.- ~! '.~ O~l-

:-:. ~:1 69"?. 

·--~'!-.~:s 

;:)[~i--07 

,':18 ~~' ~! ~-

68619 

7 l·~.I.;J. 

i:-)B:_;. ::)LJ 

(: ~3L:-B 3 

53415 

7 068Lt 

/OB97 

7 )I) 15 

/ :t 2. 1.1 

iii3950 

r,SJ.Jil 

r) 9 .t 36 

69139 

{,9Uf0 

-/ --~:0)8 

., ;, )It· q 

Magnetic At>41)'3is 
Productiort C:®tparator 
Ampli tl•.d.e '= ~- Phase 

-lO SPS 

-3 SPS 

-D SPS 

-tB SPS 

• .t. SPS 

~16 SPS 

0 SPS 

0 s.rs 
-7 SPS 

0 

-15 SPS 

!·l.l SPS 

-6 SPS 

-2 

·-8 SPS 

0 SPS 

··3 SPS 

+3 SPS 

+2 SPS 

+2 SPS 

-10 

+2 SPS 

-6 SP.S 

-8 SPS 

-3 SPS 

-3 SPS 

-2 

-6 

+2 

+16 

0 

-35-

Magna test 
~·s-Joo 

Amplitude 

+1.5 

0 

+2 

. 2. 5 

-2 

+2 

0 

0 

+1 

0 

+2 

·- 2.;o 5 

+1 
0 

+1 

0 

0 

-1 

-1 

-1 

+L5 

-l,, 5 

·tO. 5 

·d 

0 

0 

0 

+1 

-1 

-3 

-0.5 

REPORT 
SA-TR19-1505 

Spectrographic 
A!1alysis 

8t5XX 

8tSXX 

%XK 

8()){)( 

Sg)(X 

SGXX 

8()XY; 

86)(:X 

86)fX 

se.xx 
86XX 

86ll':X 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX: 

86XX: 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86XX 

86X..X 

86XX 

86XX 

&6xx 



REPOR'l' 
SA-TR19-1505 

"Code HG" Receiver Hagnetic Analysis Magna test . Spectrographic 
ldenti fication Producti.on Co111Earator FS-300 Analysis 

Alllpli tude Phase Alllplitude 
----· .. ·"·-~- ___ .. .,.. __ , __ 

72flld !4 -1.5 86XX 

72009 +9 -2.5 86XX 

690;:1} -l~ SPS 0 86XX 

69005 +2 SPS -1 86XX 

6'i000 -1 SPS 0 86XX 

69552 -5 SPS +1 86XX 

6%55 -8 SPS +1 86XX 

69.117 -12 SPS +2 86XX 

69275 -5 SPS +1. 5 86XX 

69251 -30 SPS +4.5 86XX 
?OOJ_t~ -18 SPS +2. 5 86XX 
., -~ ~: ~~/ +2 SPS -0.5 86XX 
~.t)tf79 -16 SPS +2.5 86XX 

u%52 -37 SPS +5.5 86XX 
o651>9 -3 0 86XX 

66656 -12 +2.5 86XX 
66862 -18 +2.5 86XX 

6~~91H 0 SPS 0 86XX 
(l/t356 -11 +2 86XX 

66948 +14 SPS -2 • .5 86XX 

riii163 -3 SPS +1 86XX 
65870 +7 -1 86XX: 

66803 -6 +1.5 86XX 
70303 -16 SPS +2 86XX 
70053 +10 -1.5 86XX 

70112 -1 SPS -1 86XX 
iOCid +1 SPS -1 H6XX 

70061 -8 SPS +1.5 86XX 
69242 -2 SPS 0 86XX 
Gil296 -5 SPS +1 86XX 
68715 -3 0 86XX 

70716 -5 SPS 0 86XX 

?061}6 -10 +1 86XX 
{:'//;J2 ··8 +1. 5 86XX 

-36-



"Code HG" Receiver 
Identification 

69985 

69863 

6 'Ji.ll8 

69999 
() %84 

69593 

69512 
67380 

Magnetic Analysis 
Production Comparator 
Amp 1i tude Phase 

-5 
~s SPS 

0 SPS 
-6 'iPS 

-11 n!>S 

-3 SP.:i 

-2 

-24 Sl3;; 

-37-
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Magna test 'Spectrographic 
FS-300 Analysis 

Amplitude 

0 86XX 

+0.5 86XX 
-0.5 86XX 

0 86XX 
+1.5 86XX 

0 86XX 

0 86XX 
+3.5 86XX 



SA-TR19-1505 APPENDIX D 

Charts 1 to 3 

Tables 3 to 7 

Figures 1 to 9 
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Retempering Study 

Electromagnetic 
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- 8 
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Retemper 1 hr @ 400°P -19 
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Retemper 1 hr@ 5000p - Off scale 

- 7 
Retemper 1 hr @ 500~ - Off scale 

Retemper 1 hr @ 500°F 
+ 2 
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